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(57) ABSTRACT 
The battery charger is provided with a holding cavity 2 that 
allows a first rectangular battery pack 30 and a second rect 
angular battery pack 40 to be loaded in a detachable fashion. 
The holding cavity has a rectangular opening and has first 
charging terminals 5A to contact first rectangular battery 
pack electrode terminals 32, and second charging terminals 
5B to contact second rectangular battery pack 40 electrode 
terminals 42 established on a first perimeter wall 4A and 
second perimeter wall 4B, which are perpendicular. The bat 
tery charger charges the first rectangular battery pack through 
the first charging terminals when it is loaded in the holding 
cavity with electrode terminals 32 in contact with the first 
charging terminals. The battery charger charges the second 
rectangular battery pack through the second charging termi 
nals when it is loaded in the holding cavity with electrode 
terminals in contact with the second charging terminals. 

21 Claims, 9 Drawing Sheets 
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BATTERY CHARGER FOR TWO TYPES OF 
RECTANGULAR BATTERY PACKS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a single battery charger that 

can charge two types of rectangular battery packs having 
different external shapes. 

2. Description of the Related Art 
A battery pack is designed with an external shape that is 

optimum for its application. As a result, different types of 
battery packs with different external shapes must be charged 
with special purpose battery chargers. Because these battery 
chargers are special purpose designs, they are manufactured 
by multiple-type, low-volume production and have the draw 
back of high manufacturing cost. This drawback can be elimi 
nated by a configuration that allows different types of battery 
packs to be charged by a single battery charger. To achieve 
this, a single battery charger that charges different types of 
battery packs has been developed. (Refer to Japanese Patent 
Application Disclosure HEI 11-41826 1999.) 

SUMMARY OF THE INVENTION 

The battery charger of Japanese Patent Application HEI 
11-41826 1999 charges different types of battery packs 
loaded in the same battery pack holding compartment. To 
charge different types of battery packs with different thick 
nesses, the holding compartment has a novel structure. Spe 
cifically, the holding compartment is provided with charging 
terminals on one side-wall, and the side-wall opposite the 
charging terminal side-wall is configured with a step. This 
establishes a second narrower holding compartment at the 
bottom of a first holding compartment. This battery charger 
charges battery packs by loading a thick battery pack in the 
first holding compartment, and a thin battery pack in the 
second holding compartment. A battery charger with this 
structure can charge different types of battery packs with 
different thicknesses, but it has the drawback that it cannot 
charge battery packs with different external shapes. In addi 
tion, since this battery charger contacts the electrode termi 
nals of different types of battery packs with a single set of 
charging terminals, the different battery packs must have 
electrode terminals disposed in specified locations. Conse 
quently, this battery charger also has the drawback that elec 
trode terminals of different types of battery packs cannot be 
freely disposed without restraining their locations. 
The present invention was developed with the object of 

correcting these types of drawbacks. Thus, it is a primary 
object of the present invention to provide a battery charger for 
two types of rectangular battery packs that can charge differ 
ent types of battery packs having different external shapes, 
and can charge different types of battery packs having elec 
trode terminals disposed without restraint on the perimeter 
terminal Surface. 

The battery charger for two types of rectangular battery 
packs of the present invention is provided with the following 
structure to realize the object described above. The battery 
charger for two types of rectangular battery packs has a case 
provided with a holding cavity 2 for loading a first rectangular 
battery pack 30 and a second rectangular battery pack 40 in a 
detachable fashion. The first rectangular battery pack 30 and 
second rectangular battery pack 40 have different external 
shapes and have electrode terminals 32, 42 provided on their 
perimeter terminal surfaces 31, 41. The holding cavity 2 
opening has a rectangular shape, and is provided with a first 
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2 
perimeter wall 4A and a second perimeter wall 4B that are 
adjacent and perpendicular. First charging terminals 5A, 
which contact electrode terminals 32 on the first rectangular 
battery pack 30, and second charging terminals 5B, which 
contact electrode terminals 42 on the second rectangular bat 
tery pack 40, are provided on the first perimeter wall 4A and 
the second perimeter wall 4B. Further, the shape of the inside 
of the holding cavity 2 allows the first rectangular battery 
pack 30 and the second rectangular battery pack 40 to be 
loaded with their respective perimeter terminal surfaces 31, 
41 offset by 90° of rotation for electrode terminal 32, 42 
contact with the charging terminals 5. The first rectangular 
battery pack 30 is loaded in the holding cavity 2 in a detach 
able fashion with its electrode terminals 32 in contact with the 
first charging terminals 5A for charging through the first 
charging terminals 5A. The second rectangular battery pack 
40 is loaded in the holding cavity 2 in a detachable fashion 
with its electrode terminals 42 in contact with the second 
charging terminals 5B for charging through the second charg 
ing terminals 5B. 
The battery charger described above has the characteristic 

that it can charge different types of battery packs with differ 
ent external shapes, and it can charge different types of bat 
tery packs with electrode terminals located without restraint 
on the perimeter terminal surfaces. This is because the battery 
charger described above has a holding cavity with a rectan 
gular opening, and first charging terminals, which contact 
electrode terminals of the first rectangular battery pack, and 
second charging terminals, which contact electrode terminals 
of the second rectangular battery pack, are provided on the 
first perimeter wall and second perimeter wall, which are 
disposed in a perpendicular fashion. Further, the holding cav 
ity has an internal shape that allows the electrode terminals of 
each type of battery pack to contact charging terminals when 
the first rectangular battery pack and second rectangular bat 
tery packare loaded with their terminal surfaces offset by 90° 
of rotation. This battery charger can charge both the first 
rectangular battery pack and the second rectangular battery 
pack. It can charge the first rectangular battery packloaded in 
the holding cavity with its electrode terminals in contact with 
the first charging terminals, and it can charge the second 
rectangular battery pack loaded in the holding cavity with its 
electrode terminals in contact with the second charging ter 
minals. 
The above and further objects of the present invention as 

well as the features thereof will become more apparent from 
the following detailed description to be made in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an oblique view of an embodiment of the battery 
charger for two types of rectangular battery packs of the 
present invention; 

FIG. 2 is an oblique view from the reverse side of the 
battery charger shown in FIG. 1; 

FIG. 3 is a plan view partly in cross-section of the battery 
charger shown in FIG. 1; 

FIG. 4 is an exploded oblique view of the battery charger 
shown in FIG. 1; 

FIG. 5 is an oblique view showing the first type of rectan 
gular battery packloaded in the battery charger shown in FIG. 
1; 

FIG. 6 is a plan view partly in cross-section of the battery 
charger shown in FIG. 5; 
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FIG. 7 is a cross-section view of the battery charger shown 
in FIG. 5 with the cross-section vertically through the line 
A-A of FIG. 6; 

FIG. 8 is an oblique view showing the second type of 
rectangular battery pack loaded in the battery charger shown 
in FIG. 1; 

FIG. 9 is a plan view partly in cross-section of the battery 
charger shown in FIG. 8; and 

FIG. 10 is a cross-section view of the battery charger 
shown in FIG.8 with the cross-section vertically through the 
line B-B of FIG. 9. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT(S) 

The battery charger for two types of rectangular battery 
packs of the present invention has a first perimeter wall 4A 
and second perimeter wall 4B established in a holding cavity 
2, and the perimeter walls can be provided with overhanging 
regions 14 where edges of the rectangular opening project 
inside the holding cavity 2 to form an undercut configuration. 
This battery charger has the characteristic that the first rect 
angular battery pack and the second rectangular battery pack 
can be loaded in the holding cavity in a detachable fashion, 
with battery pack electrode terminals in contact with charging 
terminals, and held for charging in a stable manner that pre 
vents dislodging. 
The battery charger for two types of rectangular battery 

packs of the present invention can be provided with a plastic 
outer case 1 having a holding cavity 2: a plastic contact 
Support pedestal 3 disposed in a fixed position inside the outer 
case 1 forming the perimeter walls 4 of the holding cavity 2 
and Supporting charging terminals 5 that project out from the 
perimeter walls 4; and a circuit board 6 mounted inside the 
outer case 1 and connected to charging terminals 5 held by the 
contact Support pedestal 3. In this battery charger, contact 
Support pedestal 3 perimeter walls 4 can be disposed outside 
the edges of the rectangular opening of the holding cavity 2 to 
establish overhanging regions 14 where edges of the outer 
case 1 project inside the rectangular opening of the holding 
cavity 2. 

In the battery charger described above, the plastic outer 
case and contact Support pedestal create an undercut configu 
ration with overhanging regions in perimeter walls of the 
holding cavity that holds a rectangular battery pack in a 
detachable fashion. In this battery charger, the plastic outer 
case can be formed by a mold having a simple structure, and 
still establish perimeter walls with an undercut configuration. 
This is because perimeter walls of the outer case do not have 
to be formed by a mold that forms an undercut shape. The 
battery charger has a structure that achieves perimeter wall 
undercut by the relative positions of the contact Support ped 
estal and the outer case. Therefore, it is unnecessary to pro 
vide undercut perimeter walls in the outer case, and the outer 
case can beformed with a simple mold. In particular, both the 
outer case and the contact Support pedestal can be formed 
with simple molds while establishing an undercut configura 
tion for two perpendicular perimeter walls of the rectangular 
holding cavity. Further, by establishing undercut with the 
outer case and the contact Support pedestal, the contact Sup 
port pedestal serves the dual purpose of forming perimeter 
wall undercut, and there is no requirement for special purpose 
parts to create the undercut configuration. 

Further, the battery charger described above sets charging 
terminal locations with the contact Support pedestal. There 
fore, a rectangular battery pack with different electrode ter 
minal locations or pitch can be charged by changing only the 
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4 
contact Support pedestal and not changing the outer case. 
Consequently, this achieves the characteristic that battery 
chargers for charging various rectangular battery packs can 
be produced simply and inexpensively in quantity. 
The charging terminals 5 of the battery charger for two 

types of rectangular battery packs of the present invention can 
be resiliently deformable metal wires. One end of the metal 
wires can be attached to the circuit board 6 and they can 
protrude in a flexible manner from guide slits 23 provided in 
contact support pedestal 3 perimeter walls 4. This battery 
charger has the characteristic that charging terminals can be 
disposed in a simple manner in precise positions. 
The battery charger for two types of rectangular battery 

packs of the present invention is provided with detachment 
grooves 13 that allow removal of a rectangular battery pack 
loaded in the holding cavity 2. The detachment grooves 13 are 
provided in a third perimeter wall 4C opposite the first perim 
eter wall 4A and in a fourth perimeter wall 4D opposite the 
second perimeter wall 4B. This battery pack has the charac 
teristic that different types of rectangular battery packs loaded 
in the holding cavity can be easily attached and detached. 
The following describes embodiments based on the fig 

ures. The battery charger shown in FIGS. 1-10 charges dif 
ferent types of rectangular battery packs. As shown in FIG. 2, 
the battery charger shown in these figures has an outer case 1 
provided with a holding cavity 2 that accepts, in a detachable 
fashion, a first rectangular battery pack 30 and a second 
rectangular battery pack 40, which have different external 
shapes and electrode terminals 32, 42 provided on perimeter 
terminal surfaces 31, 41. 
The holding cavity 2 opening has a rectangular inside 

shape and has the first perimeter wall 4A disposed adjacent to, 
and perpendicular to the second perimeter wall 4B. First 
charging terminals 5A are provided in the first perimeter wall 
4A to contact first rectangular battery pack 30 electrode ter 
minals 32, and second charging terminals 5B are provided in 
the second perimeter wall 4B to contact second rectangular 
battery pack 40 electrode terminals 42. Further, as shown in 
FIGS. 6 and 9, the holding cavity 2 has an inside shape that 
allows each set of electrode terminals 32,42 to contact charg 
ing terminals 5 when the first rectangular battery pack 30 and 
the second rectangular battery pack 40 are loaded with 90° of 
rotation between respective terminal surfaces 31, 41. As 
shown in FIGS. 5-7, the first rectangular battery pack 30 is 
loaded in a detachable manner in the holding cavity 2 with an 
orientation that puts electrodeterminals 32 in contact with the 
first charging terminals 5A. The first rectangular battery pack 
30 is charged through the first charging terminals 5A. As 
shown in FIGS. 8-10, the second rectangular battery pack 40 
is loaded in a detachable manner in the holding cavity 2 with 
an orientation that puts electrode terminals 42 in contact with 
the second charging terminals 5B. The second rectangular 
battery pack 40 is charged through the second charging ter 
minals SB. 
As shown in the exploded oblique view of FIG. 4, the 

battery charger described above is provided with a plastic 
outer case 1 with a holding cavity 2, a plastic contact Support 
pedestal 3 disposed inside the outer case 1 forming the perim 
eter walls 4 of the holding cavity 2 and Supporting charging 
terminals 5 that project out from the perimeter walls 4, and a 
circuit board 6 mounted inside the outer case 1 attached with 
the contact Support pedestal 3 and connected to the charging 
terminals 5. 
The outer case 1 is made of plastic with an upper case 1A 

and a lower case 1B formed separately then joined together. 
The outer case 1 of the figures has an upper case 1A and lower 
case 1B that are rectangular, planar, and are provided with 
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perimeter side-walls formed as single-piece structures for 
upper and lower case 1A, 1B attachment. The lower case 1B 
has a power plug 9 connected to its bottom surface in a 
retractable folding manner. The power plug 9 can be detach 
ably inserted into a commercial power outlet. 
The top surface of the upper case 1A is open to establish the 

holding cavity 2. A depression is provided in part of a Surface 
plate 11 of the upper case 1A, and this depression establishes 
the holding cavity 2. The holding cavity 2 is a rectangular 
opening, and a bottom plate 12, which is the part of the 
Surface plate 11 that forms the depression, has a rectangular 
shape. The holding cavity 2 has a shape that can accept the 
first rectangular battery pack 30 and the second rectangular 
battery pack 40 when loaded with 90° of offset rotation in 
their terminal surfaces 31, 41. In the rectangular holding 
cavity 2 shown in FIG. 2, the upper right third perimeter wall 
4C and upper left fourth perimeter wall 4D are formed per 
pendicular to the bottom surface 2A of the holding cavity 2. 
This configuration allows rectangular battery packs to be 
loaded in the holding cavity 2 in a manner that prevents 
dislodging. However, the gap is narrow between a rectangular 
battery pack and the vertical surface of the third perimeter 
wall 4C or the fourth perimeter wall 4D, and it can be difficult 
to remove a rectangular battery pack from the holding cavity 
2. Therefore, the upper case 1A of the figures has detachment 
grooves 13 provided in the third perimeter wall 4C and the 
fourth perimeter wall 4D for removal of a rectangular battery 
pack loaded in the holding cavity 2. The detachment grooves 
13 are formed in shapes that widen the gaps between a rect 
angular battery pack and upper edges of the holding cavity 2. 
The detachment grooves 13 allow the user to easily remove a 
rectangular battery pack from the holding cavity 2 with a 
finger or other implement. 
The cross-section views of FIGS. 7 and 10 show cross 

sections vertically through the first perimeter wall 4A and 
second perimeter wall 4B respectively. As shown in these and 
other figures, overhanging regions 14 that project inside the 
rectangular holding cavity 2 are provided at the edge of the 
holding cavity 2 opening giving the first perimeter wall 4A 
and second perimeter wall 4B undercut configurations. A 
holding cavity 2 with an undercut configuration can prevent a 
rectangular battery pack loaded in the holding cavity 2 from 
dislodging. In particular, a rectangular battery pack loaded in 
the holding cavity with charging terminals 5 pressing against 
it in a flexible manner can be prevented from dislodging. 

To implement the undercut configuration for the first 
perimeter wall 4A and the second perimeter wall 4B, the outer 
case 1 has those two perimeter walls 4 of the rectangular 
holding cavity 2 formed by the contact support pedestal 3. To 
dispose the contact Support pedestal 3 in a fixed position 
inside the holding cavity 2, the upper case 1A of the outer case 
1 is provided with a voided region 15 that aligns with the 
contact support pedestal 3. The voided region 15 is provided 
at the locations of the first perimeter wall 4A and the second 
perimeter wall 4B in the holding cavity 2. The contact support 
pedestal 3 is inserted into the voided region 15 to establish the 
undercut structure with overhanging regions 14 formed by the 
upper case 1A of the outer case 1 and perimeter walls 4 
formed by the contact support pedestal 3. As shown in the 
cross-sections of FIGS. 7 and 10, the voided region 15 opens 
a gap between the perimeter of the bottom plate 12 and the 
surface plate 11 of the upper case 1A, which is the outer case 
1. As shown by the vertical lines “n” in FIGS. 7 and 10, the 
edge of the opening of the voided region 15 is established in 
a manner that removes part of the bottom plate 12. Specifi 
cally, the voided region 15 is established inward from the tip 
of the overhanging region 14 inside the rectangular holding 
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6 
cavity 2. An upper case 1A of this shape can be molded with 
a mold having a simple structure. This is because the upper 
case 1A can be formed from plastic by a vertically segmented 
mold that opens between upper and lower sections. In par 
ticular, this structure has the characteristic that the upper case 
1A can be formed with a simple mold while establishing an 
undercut configuration for the first perimeter wall 4A and the 
second perimeter wall 4B of the holding cavity 2. 
The contact Support pedestal 3 aligned in the voided region 

15 forms the first perimeter wall 4A and second perimeter 
wall 4B of the holding cavity 2. The contact support pedestal 
3 disposes perimeter walls 4 outside the edges of the holding 
cavity 2 opening, and the edges of the holding cavity 2 open 
ing formed by the upper case 1A establish the overhanging 
regions 14 that protrude inside the rectangular holding cavity 
2. As a result of this structure, an undercut configuration is 
established for two adjacent perimeter walls 4 of the holding 
cavity 2: namely for the first perimeter wall 4A and the second 
perimeter wall 4B. 
The contact support pedestal 3 is formed entirely of insu 

lating plastic. This contact Support pedestal 3 is mounted on 
the circuitboard 6 to dispose the charging terminals 5 in fixed 
positions. In addition, the contact Support pedestal 3 is dis 
posed in a fixed position with respect to the outer case 1, and 
forms the first perimeter wall 4A and second perimeter wall 
4B, which are adjacent perpendicular perimeter walls 4 of the 
rectangular holding cavity 2. The first perimeter wall 4A and 
second perimeter wall 4B are disposed as two adjacent sides 
of a rectangle. Therefore, the contact support pedestal 3 that 
forms the first perimeter wall 4A and second perimeter wall 
4B has an overall planar outline that is L-shaped. 

In addition to establishing the perimeter walls 4 of the 
holding cavity 2, the contact Support pedestal 3 of the figures 
is provided with a horizontal section 3A formed as a single 
piece with the contact support pedestal 3 that forms part of the 
bottom surface 2A of the holding cavity 2. The horizontal 
section 3A is disposed in a horizontal orientation and is per 
pendicular to the perimeter walls 4. Consequently, a contact 
support pedestal 3 provided with a horizontal section 3A and 
perimeter walls 4 has a vertical cross-section that is also 
L-shaped. The horizontal section 3A is formed in a shape that 
closes off the part of the bottom plate 12 removed by the 
voided region15. Further, the horizontal section 3A is formed 
to dispose its upper Surface in the same plane as the bottom 
plate 12 when the contact Support pedestal 3 is aligned in a 
fixed position in the voided region 15. 
The contact Support pedestal 3 of the figures is mounted in 

a fixed position in the outer case 1 via the circuit board 6. In 
this configuration, the contact Support pedestal 3 and charg 
ing terminals 5 are both directly connected to the circuit board 
6, and the contact Support pedestal 3, charging terminals 5. 
and circuitboard 6 can be joined as an assembly for mounting 
in the outer case 1. Consequently, this configuration has the 
characteristic that it can be assembled in a simple efficient 
manner. Further, the contact support pedestal 3 shown in FIG. 
4 is provided with a plurality of connecting hooks 21 formed 
as a single piece with the contact Support pedestal 3 for 
connection in a fixed position on the circuit board 6. Corre 
spondingly, the circuit board 6 is provided with connecting 
holes 22 for inserting the connecting hooks 21 to mount the 
contact Support pedestal 3 in a fixed position. A contact Sup 
port pedestal 3 with this structure can be attached in a fixed 
position on the circuit board 6 by simply inserting connecting 
hooks 21 in the circuitboard 6 connecting holes 22. However, 
although not illustrated, the contact Support pedestal can also 
be directly attached in a fixed position in the outer case 
without intervention of the circuitboard. This structure can be 
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realized by providing a contact Support pedestal and outer 
case that fit tightly together allowing the contact Support 
pedestal to be mounted in a fixed position in the outer case. 
The contact Support pedestal 3 disposes charging terminals 

5 in specified positions. Consequently, the contact Support 
pedestal 3 disposes first charging terminals 5A in the first 
perimeter wall 4A to contact first rectangular battery pack 30 
electrode terminals 32, and disposes second charging termi 
nals 5B in the second perimeter wall 4B to contact second 
rectangular battery pack 40 electrode terminals 42. To dis 
pose the charging terminals 5 in specified positions, the con 
tact support pedestal 3 is provided with guide slits 23 that 
guide the metal wire charging terminals 5 in and out of the 
perimeter walls 4. The contact support pedestal 3 shown in 
FIG. 4 is provided with three rows of guide slits 23, which 
extend in the vertical direction of the figure, in both the first 
perimeter wall 4A and the second perimeter wall 4B. This 
serves to dispose sets of three rows of charging terminals 5 in 
specified positions. Guide slits 23 are provided in the first 
perimeter wall 4A to dispose the first charging terminals 5A 
in positions that contact first rectangular battery pack 30 
electrode terminals 32, and are provided in the second perim 
eter wall 4B to dispose the second charging terminals 5B in 
positions that contact second rectangular battery pack 40 
electrode terminals 42. Guide slits 23 are made wider than the 
outside diameter of the charging terminal 5 metal wire, and 
guide slits 23 guide metal wire charging terminals 5 in a 
manner allowing them to move freely in and out of the perim 
eter walls 4. 
The holding cavity 2 of FIGS. 6 and 9 is configured such 

that the second rectangular battery pack 40 does not contact 
the first charging terminals 5A, and the first rectangular bat 
tery pack 30 does not contact the second charging terminals 
5B. If the first rectangular battery pack 30 loaded in the 
holding cavity 2 contacts the second charging terminals 5B, it 
can damage the second charging terminals 5B. This is 
because if the first rectangular battery pack 30 being loaded in 
the holding cavity 2 contacts the second charging terminals 
5B, forces applied to the second charging terminals 5B in a 
lateral direction with respect to the guide slits 23 can cause 
damage such as deforming the charging terminals. The first 
rectangular battery pack30 is loaded in a manner that contacts 
first charging terminals 5A with electrode terminals 32, 
namely the battery pack is loaded in the holding cavity 2 
while moving it in a direction perpendicular to the terminal 
surface 31. A direction perpendicular to the terminal surface 
31 of the first rectangular battery pack 30 is also perpendicu 
lar to the direction that the second charging terminals 5B 
protrude in a flexible fashion. The second charging terminals 
5B can move freely in the direction of flexible protrusion, but 
when lateral forces are applied perpendicular to the direction 
of protrusion, charging terminal lateral movement is 
restrained by the guide slits 23 and detrimental effects such as 
deformation can result. Since the first charging terminals 5A 
and the second charging terminals 5B function in the same 
manner, if the second rectangular battery pack 40 contacts the 
first charging terminals 5A while being loaded in the holding 
cavity 2, the same detrimental effects can occur. As shown in 
the battery charger of FIGS. 6 and 9, to prevent these detri 
mental effects, the first rectangular battery pack 30 is loaded 
in the holding cavity 2 in a manner that does not contact the 
second charging terminals 5B, and the second rectangular 
battery pack 40 is loaded in a manner that does not contact the 
first charging terminals 5A. To achieve this, the contact Sup 
port pedestal 3 is provided with contact depressions 7, and the 
charging terminals 5 are disposed in those contact depres 
sions 7. A first contact depression 7A provided for the first 
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8 
charging terminals 5A is made to accept first rectangular 
battery pack 30 insertion but not second rectangular battery 
pack 40 insertion, and first charging terminals 5A are put in 
contact with first rectangular battery pack 30 electrode termi 
nals 32. A second contact depression 7B provided for the 
second charging terminals 5B is made to accept second rect 
angular battery pack 40 insertion but not first rectangular 
battery pack 30 insertion, and second charging terminals 5B 
are put in contact with second rectangular battery pack 40 
electrode terminals 42. 

Charging terminals 5 are resiliently deformable metal 
wires and have one end attached to the circuit board 6 by a 
method such as solder attachment. In addition, each charging 
terminal 5 metal wire is bent to provide a contact region 5a to 
contact rectangular battery pack electrode terminals 32, 42. 
and a flexible arm 5b to press the contact region 5a flexibly 
against the rectangular battery pack electrode terminals 32. 
42. The metal wires of these charging terminals 5 are aligned 
in the guide slits 23 of the contact support pedestal 3 with the 
contact regions 5a projecting outward in a flexible manner to 
resiliently press against rectangular battery pack electrode 
terminals 32, 42. Although one end of the metal wire charging 
terminals 5 of the figures is attached to the circuit board 6, a 
structure with one end of the charging terminals attached to 
the contact Support pedestal and contact regions flexibly pro 
truding from the guide slits is also possible. Charging termi 
nals attached to the contact Support pedestal can be connected 
to the circuit board via leads (not illustrated), they can be 
connected to a charging circuit (not illustrated) housed in the 
outer case, or they can be connected to a power Supply line 
(not illustrated) input from an external source to allow rect 
angular battery pack charging. 
The circuit board 6 has surface mounted electronic com 

ponents to implement a charging circuit that converts com 
mercial power input from the power plug 9 to Voltage and 
current for charging the rectangular battery pack, a control 
circuit that detects rectangular battery pack full charge and 
stops charging, and other circuitry. This circuit board 6 has 
metal wire charging terminals 5 connected to the output-side 
of the Surface mounted charging circuit. To charge both a first 
rectangular battery pack 30 and a second rectangular battery 
pack 40, the battery charger has first charging terminals 5A 
and second charging terminals 5B connected to the charging 
circuit. The charging circuit is provided with circuitry to 
charge the first rectangular battery pack 30 and the second 
rectangular battery pack 40 with optimal charging current and 
Voltage. Consequently, a first rectangular battery pack 30 and 
a second rectangular battery pack 40 with different capacities 
or different charging Voltages can both be charged with opti 
mum Voltage and current. 
The circuit board 6 is made to fit tightly in the lower case 

1B of the outer case 1 and is mounted in a fixed position in the 
lower case 1B. The circuit board 6 is mounted in a fixed 
position in the outer case 1 via set screws screwed into the 
lower case 1B, via hooks or latches, or by sandwiching the 
circuit board 6 between the upper case 1A and lower case 1B. 
Finally, in the case of minor dimensional changes to the first 
rectangular battery pack 30 and second rectangular battery 
pack 40 of the present embodiment, primarily it is possible to 
change only the dimensions of the contact Support pedestal 3 
with other parts remaining unchanged. 

It should be apparent to those with an ordinary skill in the 
art that while various preferred embodiments of the invention 
have been shown and described, it is contemplated that the 
invention is not limited to the particular embodiments dis 
closed, which are deemed to be merely illustrative of the 
inventive concepts and should not be interpreted as limiting 
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the scope of the invention, and which are suitable for all 
modifications and changes falling within the spirit and scope 
of the invention as defined in the appended claims. The 
present application is based on Application No. 2008-285960 
filed in Japan on Nov. 6, 2008, the content of which is incor 
porated herein by reference. 
What is claimed is: 
1. A battery charger for two types of rectangular battery 

packs, the battery charger comprising: 
an outer case provided with a holding cavity that accepts, in 

a detachable fashion, a first rectangular battery pack and 
a second rectangular battery pack, the first and second 
rectangular battery packs having different external 
shapes and electrode terminals provided on respective 
perimeter terminal Surfaces, the holding cavity has a 
rectangular opening with a first perimeter wall and sec 
ond perimeter wall disposed in an adjacent, perpendicu 
lar fashion; 

first charging terminals to contact first rectangular battery 
pack electrode terminals, and second charging terminals 
to contact second rectangular battery pack electrodeter 
minals, the first charging terminals and second charging 
terminals being provided on the first perimeter wall and 
second perimeter wall respectively, 

wherein the holding cavity has an inside shape that allows 
the electrode terminals to contact the first and second 
charging terminals when the first rectangular battery 
pack and the second rectangular battery pack are loaded 
with 90 degrees of rotation between the respective 
perimeter terminal Surfaces, and 

the first rectangular battery pack is charged through the first 
charging terminals when loaded in the holding cavity 
with the first rectangular battery pack electrode termi 
nals in contact with the first charging terminals, and the 
second rectangular battery pack is charged through the 
second charging terminals when loaded in the holding 
cavity with the second rectangular battery pack elec 
trode terminals in contact with the second charging ter 
minals. 

2. The battery charger for two types of rectangular battery 
packs as cited in claim 1 wherein the first perimeter wall 
established in the holding cavity is provided with an over 
hanging region that projects inside the rectangular opening. 

3. The battery charger for two types of rectangular battery 
packs as cited in claim 1 wherein the second perimeter wall 
established in the holding cavity is provided with an over 
hanging region that projects inside the rectangular opening. 

4. The battery charger for two types of rectangular battery 
packs as cited in claim 1 wherein the first perimeter wall and 
the second perimeter wall established in the holding cavity 
are provided with overhanging regions that project inside the 
rectangular opening. 

5. The battery charger for two types of rectangular battery 
packs as cited in claim 1 provided with the outer case made of 
plastic and having the holding cavity; and a plastic contact 
Support pedestal disposed in a fixed position inside the outer 
case, forming the perimeter walls of the holding cavity, and 
Supporting the charging terminals that project out from the 
perimeter walls. 

6. The battery charger for two types of rectangular battery 
packs as cited in claim 5 wherein the first perimeter wall and 
second perimeter wall established in the holding cavity are 
formed by the contact Support pedestal. 

7. The battery charger for two types of rectangular battery 
packs as cited in claim 5 wherein the outer case is provided 
with avoided region that aligns the contact Support pedestal at 
the locations of the first perimeter wall and the second perim 
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10 
eter wall of the holding cavity; and the contact Support ped 
estal is inserted into the voided region to establish the perim 
eter walls. 

8. The battery charger for two types of rectangular battery 
packs as cited in claim 7 wherein the voided region opens a 
gap between the perimeter of the bottom plate and the surface 
plate of the outer case. 

9. The battery charger for two types of rectangular battery 
packs as cited in claim 8 wherein the first perimeter wall and 
the second perimeter wall provided in the holding cavity have 
overhanging regions that project inside the rectangular open 
ing, and the edges of the voided region are established inside 
the rectangular opening inward from the tips of the overhang 
ing regions. 

10. The battery charger for two types of rectangular battery 
packs as cited in claim 5 provided with the plastic outer case 
having the holding cavity; a plastic contact Support pedestal 
disposed in a fixed position inside the outer case, forming the 
perimeter walls of the holding cavity, and Supporting the 
charging terminals that project out from the perimeter walls; 
and a circuit board mounted inside the outer case and con 
nected to charging terminals held by the contact Support 
pedestal. 

11. The battery charger for two types of rectangular battery 
packs as cited in claim 10 wherein the contact Support ped 
estal is mounted on the circuit board to dispose the charging 
terminals in fixed positions, and the contact Support pedestal 
is attached in a fixed position in the outer case via the circuit 
board. 

12. The battery charger for two types of rectangular battery 
packs as cited in claim 10 wherein the contact Support ped 
estal has guide slits that flexibly project the charging termi 
nals from the perimeter walls; and the charging terminals are 
resiliently deformable metal wires with one end attached to 
the circuit board protruding in a flexible manner from the 
guide slits provided in the contact Support pedestal perimeter 
walls. 

13. The battery charger for two types of rectangular battery 
packs as cited in claim 5 wherein contact Support pedestal 
perimeter walls are disposed outside the edges of the rectan 
gular opening of the holding cavity to establish overhanging 
regions where edges of the outer case project inside the rect 
angular opening of the holding cavity. 

14. The battery charger for two types of rectangular battery 
packs as cited in claim 1 wherein the outer case has an upper 
case and a lower case that are joined together after being 
formed separately. 

15. The battery charger for two types of rectangular battery 
packs as cited in claim 14 wherein the lower case has a power 
plug connected to its bottom Surface in a retractable folding 
manner, and the power plug can be inserted in a removable 
fashion into a commercial power outlet. 

16. The battery charger for two types of rectangular battery 
packs as cited in claim 8 wherein the upper case is provided 
with the holding cavity that opens its upper Surface. 

17. The battery charger for two types of rectangular battery 
packs as cited in claim 14 wherein the upper case is provided 
with a depression in part of its surface plate, and that depres 
sion establishes the rectangular holding cavity. 

18. The battery charger for two types of rectangular battery 
packs as cited in claim 14 wherein the upper case has a third 
perimeter wall and a fourth perimeter wall provided in posi 
tions opposite the first perimeter wall and the second perim 
eter wall. 

19. The battery charger for two types of rectangular battery 
packs as cited in claim 18 wherein detachment grooves that 
allow removal of a rectangular battery pack from the holding 
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cavity are provided in the third perimeter wall positioned 21. The battery charger for two types of rectangular battery 
opposite the first perimeter wall and in the fourth perimeter packs as cited in claim 1 wherein the holding cavity is con 
wall positioned opposite the second perimeter wall. figured such that the second rectangular battery pack does not 

20. The battery charger for two types of rectangular battery contact the first charging terminals, and the first rectangular 
packs as cited in claim 19 wherein the detachment grooves are 5 battery pack does not contact the second charging terminals. 
formed in shapes that widen the gaps between a rectangular 
battery pack and the upper edges of the holding cavity. k . . . . 


